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1.0 SCOPE
This document is not a spacecraft, or Ground Station, requirements document. The
purpose of this document is to describe the spacecraft transmitted data streams
available and the various spacecraft to ground interfaces. Predicated on spacecraft
requirements, and the availability and correctness of ground station information,  this
document describes@edkts  the link performance  with the two NOWDIS  CDA
ground stations (Wallops Island, VA and Fairbanks, AK). Data users and system
developers must consult the appropriate Performance Specification listed under
Section 2.0 to obtain requirements for design applications.

2.0 ’ APPLK!AB~DocmmNTs

The specifications listed below farm a part of this document. In the event of conflict
between this document and any listed specification, the applicable specification shall
govern.

PS-2284374 Performance Specifkation - TIROS Information Processor
(TIP)

PS-3267403 Performance Specification - AMSU Information Processor
,(Aw

PS-2284391 Performance Specification - Manipulated Information Rate

PS-2284379
PS-2285211
PS-2629937

Processor (MIRP)
Performance Specification - Cross Strap Unit @SU)
Performance  Specification - Communication Subsystem
Performance Specification - GSTDN Command Receiver
(GRD)

PS-2285212
PS-2280287
PS-20038448
PS-3288057
PS-2280284

Performance Specification - Command Subsystem
Perfkxmance  Specifkation - VHF Real-Time Antenna (VRA)
Performance Specification - S-Band Data Antenna (SBA)
Performance Specification - UHF Data Collection System
Performance Specification - VIIF  Beacon/Command Antenna
(BDA)

PS-3265453
PS-3288236
PS-2288274

Performance Specification - S-Band Data T~tters(sTx)
Performance Specification - Search & Rescue Antenna (SR4)
Performance Specification - S-Band Omni  Antennule (SOA-
192)

PS-2628492

PS-3284970

PS-2297967

Performance Specification - S-Band Omni Antennule (SOA-
3,4)
Performance Specification - S-Band Omni Antennule (SOA-
5,6)
Performance Specification - Search & Rescue LBand Ant
(SW
RF Cabling (RFC) Control Drawing
NOAA - K, L, M Telemetry List

3267701,
200225 17

J’J SA/GS C
G;FC-W&k25 Performance Specification for the NOAA-K through M Satellites

Size Code  Jdent bjo.
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3.0 S P A C E C R A F TKiRouNDIN’IERFACEpERpoRMAN(IE

3.1
TlIcrcarecightseparacedatatypesthatthespaccaaftiscapableofeansmitting.
~ofthese.datatyptsarttransnritttdreal-tim,withthtotherdatatypes
tmnsmittedas‘playback’data  Adescriptionofeachofthesedatatypesfdlows.  A
summaryofthesedatatypesislistedinTable3.1.

TABLE 3.1
Transmitter Data Type Surnmaxy

TIatUIIitter/DataRatC ModulationF+xmat  Data ‘0’ Data ‘1’

STX-1.2.  or 3 PhaseModulated
8.32 Kbps (Real-time TIP Data) split Phase +67’/-67’ - 67’/+ 67’
16.64 Kbps (Real-time TIP Boost Data) split Phase +67’/ - 67’ - 67’/+ 67’
16.64 Kbps (Real-time AIP Data) split Phase +67’/-67 -67’/+67

332 Kbps (TIP Playback Data) split Phase +67’/-67’ - 67’/+67
665 Kbps (Real-timeHRmmata) split Phase +67’/ -67 -67’/+67

1.33 Mbps (LAC Playback Data) split Phase +67-l-67’ -67’/+67’
2.66 Mbps (LACIGAC Playback Data) NRZ - L -67’ + 67’

s=-4~==oti PhaseModulated
8.32 Kbps (Real-timei  TIP Data) split Phase +67’/-67’ -67’/+67
16.64 Kbps (Real-time TIP Boost Data) split Phase +67’/-67’ -67’/+67’

3=- 1.2 PhaseModhted
8.32 Kbps (Real-time TIP Data) split Phase -67’/+67 +67’/-67’

vTx-1. FMmodulatedby N/A N/A

f 17 Khz (APT Data) 2.4 Khz subcarrier

Note: STx-4iscapableoftransrnictingthcdatastreamsasnotedfarsTx-1,2,3but,asthe
ascenttransmitter,willnotM#mallybeusedtodoso.

IS3278200
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3.1.1 wproccssar(TlP)Famatcosltains a multiplex of analog
bousekeepingdata,digitalho~gdata,aQdlowrateinshumcntdata.  TheTIp
fbcmatisbasdonamajorfrcunewhichcxmains3U)miaoP~  Themaiorfiam

TABLE 3.1.1-1
Real Tii TIP Orbital Mode Parameters

IS3278200



TABLE 3.1.1-2
TIPMINORFMMEFORMAT

Wad Bit No.
FlmCtion Fbsition 1 2 3 4 5 6 7 8 PhSWoldCOde&M~~
FransSync 3 0 11101101 seeNob?
&SKID 1 1 1 0 0 0 1 0

, : OOOOAAAA  SeeNate
s t a t u s l- 3 Bit]: CmdVcrifid~Status;1=cVupdatewordprcsauin

fmllIGO=aOcVlIpkiUfG%IK.

DwellMode l+

MinorFrame l+
counter

2
Vaification

Timecode 5

.
TlPtaatu!gm=arbiEalmodc  1o=cRJmcmaay

z DumpMode,01=DwenMo&11BoostMode

Bits MqiarFramecoullcooo=MajorFlameo
46: 111=MajorFmme7;MSBfirscCounterincxmented

eve!ry32Omincxfkames

1:
Bits 7&8 9bitDwe8mo&addItxsofanalogchand
Bits 1-7 that is being monitored caltinlKnsly

ooooooooo=Analogchano
SeeNote

1 1  1 1  1 1  1 1  1=AnaloRchan511
4 Bit8 ooooooooo=MinorFrameo

SeeNote2
5 B i t s  1 - 8  1 0  0  1 1 1 1 1 1  =MinorFsame319
6 Bits9ttuu24afcachvalidreceivedastmdcunmandwadare~
7 pSacedinthe16Utslotsoftelanetrywords6and7onaaae-f~~

basis.
SeeNote

8 9 9bitsofBinaryDayCount,MSBfkst
9 bits2-5: 0 1 0 1,sparebits

9,lOJl 27 bitsofBinarymilkcofDayCount,MSBfirst
12

T~codeisinsertedinwordlocation8-12onlyinminm6ramcOof
cvuymajarframc.Thedata~islefdrothebtginningd
tbefirstbitoftlleminorfhncsyncwardofmincrfiIuneOwirhinfl

DigitalB 1 8 AsubmmutationofDisaereInputscdleaedtofarm8bitwords
subcorn-1 256Discmteinplts(32wards)ca~beaccommodate&  Ittakes

miMrfrpmestosampleallinputsoace(s8mplingrate=oncepa32
sac). AMa.fmmecontib10comp~eteDigitalBsubcommuted
frame!&

32SezAnalog 1 9 Asubcommutatfonofupto191anabgpointssampledonccevay31
subcom RColKkplllS64aaabgpointssampledtwiceeV~32seconds(aaCe

evexy16secads).  Bitlofeshwcxdrepsen&2%OmVwhikBit
8 represents 20 mV.

IS3278200
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TABLE 3.1.1-2
TIP MINOR FRAME FORMAT (cont.)

Function16%~

subalm-1

N o . o f  w a d
Wards Position1

10

Bit No.
12 3 4 5 6 7 8 PlusWordCo&&Meaning
l%issubwmmiscoatrdled byaPROh4locatcdiatbeTIPad
coiuhs16Owadlocatiarswithl28paalogchanne~sgmpk!d
oacttvay16saxds..

DisB
subcom-2

1

1

11

12

TlIissubcamiscoQtdcd  byaPROMbaucdintkTiPd
coarsisslosprpbg~~ollccevefyl~word
0-oftllissubulmis~wi~dptaffulnananaIogpointsekced
bycomma&.  Tbese&ctcdcra4logpointmaybcanyofthc512
analogpoiotsavailabktothe~~~~of*Icbwd~
256OmVwhikBit8rcOresen .
Asubcommutati~ofdiscrettinputscollectedtoform8Bit
wds.  256discnseinputs(32wards)canbeaccanmodated  It
talres32minarframcstosampltatlinpnsonce(samplingrate=
onceper3.2sec). Amajarfiamecontains10annpleteDigitalB
Ldmlnmutedti

64ofheseBitlocati~canespoadingtoTIPminor~24-
31famtheXSUDigitalAdata.  lbeXSUgeacratesaa8wad
subcunwhictlis~olltattherateofoncdperminor~<
‘IheXSUsubcomissynch&&wifhitswoxd1inminor6rame
24.16SecAnalog 1 1 3

subcom-2 1
axltaiIls16owordlocationwith128allalogchannelssam~
axeevery16sxunds.

1DAU-1 1

IDAU-2 1

1HIRSf3 36

TbenXhllhg32WUfdlocations calltainda!a~thcsobr
Array Telemetry Commutata  Unit (SA7CU).  The SATCU
nxcivc3i14nusfnnn16 souEesontbesolararay.commutatcs
themandpresmtsthisoutputtotbeTxPcxlchaMe1282.  I%e
TIPformatsthissucamand~itinthelast32wafd
lodons.  Tbe32wordsqlresmthvo~
thcSATCUsubcom.

I==thnwgh

14 8 Bit hsekeqii Telemetry wurds are fatmed by the DAU-1
andreadoutbythetelemetrysystematanaveragerateof10
woldsPc!rsecad

15 8 Bit HopsekeeQing  Telemetq words = famed by the DAU-2
andredoutbytktelemetrysystematanavexagerakof10
wodsPersiecod.

16,17,22,23,
42: 2$$3$;;. 43: 54: 55:

8BitwdsarthmedbytheHlRSI3expehentandartFepd
~tbetelemmysusrematsllPvasgerated360a

58. 59.62.63.
66.67.70.71,
74, 75.78.79,
82,83,84,85,
88,89,92,93

size codeldentNo.
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TABLE 3.1.1-2
TIP MINOR FRAMJZ  FORMAT (conQ

Ol=AllCPU-Adataxeceiv~CPU-B

lO=AllCPU-Bdataxemi~CPIJ-A

11 =BothCF’U-AandCPU-B

Evcnparityckkonwords7Otku86
Evcnparitycheckmwords87tb~bit7ofwad103

Notes l] Thelast4bitsofwcrd2areusedforspacccraftlD

21 MSB is first

31 A complete cxpbmtion  of command verikationemormxsagesiscontaincdin
Paragraphs 3.2.1.2.3.2.6 and 3.2.1.2.3.2.7 of PS-2285212.

IS3278200



3 . 1 . 2  -Time-
TheAlPFamatcontainsamultiplexofTIPandAlPdata.  TheAIPfmmatisbased
onanlawrframewhichcontains80minarframsmrgedEramcf~~,withTIP
andpmvidcsfourmajorfiamsfarcachTlPma.fiamc.  TheAIPdammay~
transmittedasasplitphasesignalin~timovcrany~tbtL/SBandtransrmtttrs
(sTx).Thekeyp=== oftherealtimeAIParbitalmodeformataIeoantainedia
Table 3.1.2-I

TABLE  3.1.2-1
Real Time AIP Orbital Mode Parameters

3.1.3

3.1.4

ackTIPDataF_
The playback TIROS Information Procesm (TlP)fcxmatisaspeededup,time
mmsed  replica  of the real-time TiP data The data is transmiaed  at 0.332 Mbps
whichisapproximately4Otimestherecordcdbitrate.  Onplayback,the~
NRZLdataistransfarmtdinQoasplitphasedatastrcamandthcnused~~~
anSTX.  Thekeypammcrs ~thtp~y~kTIpf~tattcontainadinTab)t3.1.3

Plavback  AlPDataFuima~
The playback AMSU Information Processor (AIP) format  is a speeded up, ti.m
reversedreplicaofthereal-timcAIpdata.  ThedataistmmmmedatO.332IVlbps
whichisappmximately2Otimestherecmiedbitrate.  On@ayback,thereco&d
NRZLdataistransfarmedintoasplitpbasedatastrcamand~nusedtomodulatc
an STX. The key parametexs  of the playback AIP farmat  are contained in Table 3.1.4

IS3278200
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TABLE 3.1.2-2.
AIPMINORFIUMJWORMAT

minwhnnes.  Bits7and8ofmintrframe5willaxmt8aecond
intavals,tbecountoverfbwingtoOsynchronolrswiththcTIp32-
secondmajcrfdmepdse.

c

size coQmnlNa.

A 18713 IS3278200
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TABLE 3.1.2-2.
AIP MINOR FRAME FORMAT (cont.)

Function

TIPFwity

No. Ott wad
Wards POSitiOIl
1 207

‘B&No.
1 2 3 4 5 6 7 8 PlUSWONicode&Meaninn
Bitl: 0
Bit2: 1
Bit3: Evenparitychcckoowords1Mthmgh121
Bit4: Evenparitycheckanwwds  122thmugb  138
Bit5 Evenparitychcckcmwcds  139thmu8h  155
Bit& Evea1pmitycbe&a1wcxds156through  172
Bit? Evenpauitycbeckmwads173thmugh189
Bit& Evenparitycbeckunwds190thmughBit7ofWmd206

Framesyncistirst22bits.  Jat2bitsofword2are:oO.

TABLE 3.1.3
Playback TIP Orbital Mode Parameters

X (3327 / 3328) major frameshec

umber of bits/word

!%e bdeldentm.
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TABLE 3.1.4
Playback AIP Orbital Mode Parameters

X (3327 / 3328) major frames/set

umber of words

41600 WolKwsec (appmx.)

3.1.5 Fom
The High Rate Picture Transmissim m Format  provides  a major frame  which
ismadcupof3miIAorframes. T.lPandAMSUdata~Updatedatthcma.frame
rate. Thatis,the~min<Kframeswhichmalrcupamajoafr;uIlewillcontainTIP
datainthefirstminop6rame,bacLfillinthestcondmin<xframe,~andUdatain
thethirdminorfkamc.  Tht~isprovidedinasplitphasefanattotheS-Band
Transmitter. The split phase data ‘0’ is defkd as being +67O phase  during the first
halfofthebitperiodand-67ophastduringthesecondbalfofthebitpeziod.  Thesplit
phase&ta’1’isdefinedasbeing-67ophaseduring~efirsthalfofthcbitperiodand
+67°phaseduringthesecondhalfofthebitperkxL  l%etimecodecontainedineach
~~frameindicatcsthespacccrafttimel.l3*0,5~befoaethe
beginning of bit 1 of word 1. Tht HRFYI’  parameters are given in Table 3.15-l and
the~minorframeformatissbowninTable3.1.5-2

IS3278200
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TABLE 3.1.5-1
HRPT Parameters

I ii I lii7G I IS3278200

I I I

I 17



0.. :

FlUkCtion
F==SynC

lD

Timecode

Backscan

SF=-

SyncDdta

No-of
WUCk
6

2

4

10

30

50

1

TABLE 3.152.
HRI=I’MINORFlWMEFORMAT

Position
1

:
4

:

1

8
9

10

11
12
13
14
15
16
17
18

E
21
22
23

Bit No.
1 2 3 4 5 6 7 8 9 1 0  PlusWdCode&Meaninn
1 0 1 0 0 0 0 1 0 0
0 1 0 1 1 0 1 1 1 1
1 1 0 1 0 1 1 1 0 0 SaeNael
0 1 1 0 0 1 1 1 0 1
1 0 0 0 0 0 1 1 1 1
0 0 1 0 0 1 0 1 0 1

B~~~;O=IIUX~S~IIC;~=AVHRRS~LIC
Ba2&3;00=Notan~frPmebutaGACFrPmt;Ol=Mina
FmmeIyl; 10=MinlxFramc#2,11  =MiMrFIamc#3
Bits4_7;SpaceaaftAddrcwgBit4=MSB,Bit7=LSB
Bit&O=FrameStable;  1 =FrameReqncOccumzd
Bit9;1=NatmalAVHRRinpucO=PNAVHRRinput
Bit10.O=AVHRRCH3A,l=AVHRRCH3B
Bits l-10,  %re -undefined
Bitsl_9;B~daycolmt;Bitl=MSB;Bitg=LSB
Bitlo;Qqxue
Bit I-3; 101, spare
Bits 4-10;  Part of Binary mscc of day count; Bit 4 = MSB
Bit l-1O;PaxtafBinarymsecofdaycoun~
Bit l-10;RemaidxofBinawmsecofdaycouncBit  lO=LSB
lZampCalihationAVHRRCZhannd#l
RampCalihti~AVHRRChannel#2
RampCaliiAVHRRchaMel#3
RampCalibrationAVHRRChanatl#4
RampCalibraiianAVHRRChamd#5
AVHRR  Ghan #3 Tagct  Temp.
AVHRR Ghan #4 Tw  Temp.
AVHRR Ch #S Target Temp. SeeNote
Channel3patcbTemp.
stxse-undefhed
10wordsofbskscandatafmmeachAVHRRchannel3,4,a11d5.
Trresedaulaetimemultiplexedaschan3(wordl),chen4(wordl),
chan5(wordl),cban3(wold2),chan4(word2).chan5(word2),
etc.
1Owardsofspaccscandatafmo1eachAVHRRcbaMel1,2,3,4,
and5 Tksedataafetimemuhipkcdaschan1(woad1),chan2
(word1),chan3(word1),cban4(ward1),chasl5(word1),chan1
(wad2),clmn2(ward2),&au3(watd2).ch4(watd2).chanS
(word 2). etc.
Bitl; O=AVHRRsyncdy;l=AVHRRsynclatc,Bits2-10;9
bitbinarycountd0.9984MHzpetiodsBit2=MSB,Bit10-LSB

IS3278200
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TABLE 3.1.5-2
HRPT MINOR FUME FORMAT (cm.)

No.of  wad Bit No.
Function WCX& Position 1 2 3 4 5 6 7 8 9 1 0 .  PlusWordCo&&Mamin~
hrawmk 520 104

g

3setpddatacarwpondingtotlKccHRPrm;mframcsperHRPT
wfi==

FirstHRmmiMrfnmc  ‘Ibc52Owadscantain5TrPmiMc
iramtsof~Pdata(104TIpdpta~paTIpmiDaframe)Birp1-
8:ExactfonnatasgematedbyTIP.  Bit9 Eveap&yckckovcr
Bits l-8. Bit IO: lnvattd  Bit 1.

SccondHRpTmimfrpme:  Tbe52OwcKdsshaucxmsistoffive
ftlames(104wadsperfialne)uf~daminthesamefarmas~
wads 624-750.

mrdHRPrIninorfnnnt:  Tbe52Owadsshallamsistoffive
fnimes(lo4wordsperframe)ofAMSUdatafromt&AIP.  Bits1-8:
Exactfamatas@zamaedbyAIP.  Bit% Evenpsityckckova
Bits l-8. Bit 10: Imated Bit 1. SeeNote

spasr:W& 127 z 1 0 1 0 0 0 1 1 1 0
1 1 1 0 0 0 1 0 1 1

626 0 0 0 0 1 0 1 1 1 1
627 1 0 1 1 0 0 0 1 1 1
628 1 1 0 1 0 1 0 0 1 0

SeeNote
748 1 0 0 1 0 1 1 0 1 0
749 1 1 0 0 1 0 0 0 1 0
750 1 0 0 0 0 0 0 0 0 0

Earthlhta 10240 751 c&Ill-sample1
752 cbl2-sample1
753 ch3-sample1
754 chan4-sample1
755 chnl5-sample1
756 cbanl-sampk2

seeNote

10,985 cbIl5--2047
10,986 ChtMll-hIlplC2048
10,987 cban2-sampk!2048
10.988 ckuh3-sample2048
10$89 chm4-sample2048
10,990 chan5-sample2048

1

IS3278200
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TABLE 3.1.5-2
HRPT MINOR FRAME FORMAT (cont.)

No. of Wad Bii No.
FUIKtiOn WtXdS Position 1.2 4 73 5 6 8 9 10 PlusWdCodei&Meanin~
Awriliarysync 100 log91 1 1 1 1 1 0 0 0 1 0

10992 1 1 1 1 1 1 0 0 1 1
, 10993 0 1 1 0 1 1 0 1 0 1

lOQ94 1 0 1 0 1 1 1 1 0 1
SeeNote

11,089 0 1 1 1 1 1 0 0 0 0
11.090 1 1 1 1 0 0 1 1 0 0

Notes: l] First 60 bits fi=om  a 63 bit PN generator started in the all ‘l’s state.
The generatorpolynominal is X6 + X5 + X2 + X +l -

21 Each of these words is a 5 channel subcouq  4 words of IR data plus subcom sync
(10 ‘o’s)

31 The 104th word of each AMSU data &une to the MIFZP contains 1110110100.

41 Derived by inverting the output of a 1023 Bit PN sequence provided  by a
feedback shift register enerating the polynominal:

x10+x5+x +x+1J
Thegeneratorisstartedinall  l’sstateatthebeginningofwoxd7ofcachminor
frame.

5] Each~framecontains~dataobtainedduringoneEarthscanof~e
AVHRRsensor.  ThedatafromthefivesensorchannelsoftheAVHRRaretimc
multiplexed as indicated,

6j Derived  ti the non-inverted output of a 1023 bit PN sequence provided  by a
feedback shift register genexating  the po@ominal:

x10+ x5 + x2 + x+1
The generator is started  in the all l’s state at the beginning of word 10,991

IS3278200



3.1.6
~AreacovGtagge(LAc)dafais~uloaeoftbe~e~tape
reco&rsandtbe~playedbacktbroughmSTX.  ThcLACFomatparametersarc
showninTable3.1.6. TheLACMinorFramFamatisidenticaltothatdescribadin
Table3.1.S-2(HRPT)exccptas&limedinItcm4.  ‘I%etimccodecontainedin
eachminor  frameindi~tbeactualspgcecraftrimc1.13f0.SlIlillisccoadsbef~
tbebegiMingofbit1ofword1.  nkefollowingsumma&es
LAcdata.

themajaraspectsof

, 1. ThcLACbitrattis1.33MbpscK2.66Mbpsasdeterminedbythe~l~tape
nxorde.s’s  playback speed.

2. ThcLACbitFormatisNRzLif~eplaybackbitrateis2.66Mbpsor~~tphast
if the playback bit rate is 1.33 Mbps.

3. TheLACFomatistimeinvtrted  ThcMSBistransmittedlastandtheLSBis
transmittedfirs~the6wordframesyncis transmi~lastandthe1ooword
amiliaqsyncistransmittedhrst.

4. The 127 span words axe Data ‘0’ befon randomizing.

5. TheLACminor&ameisrandom&l.  Therandomizationmcthodologyisshown
in Figure 3.1.5. The same 10th degreepo1ynominal  (X10+ X5 + X2 +
X+1)generatarusedtoprovidetheauxiliarysyncisusedtorandamizethedata.
‘Ihe complimented output of the PN generator shift register is modulo 2 added on
a bit-by-bit basis to the minor m data.

TABLE 3.1.6
LAC Playback Parameters

NumberofMinorFrames/Ma..Frame

z?=
Number  of words
Format

Pm&Q

%&er of bits/word

%zKammn

Et

&%I

4or8majorfiamshec
3

12or24minorf?ame&x
11090
TiiinvertedversionofHRPTformat

133080 or 266160 words&x
10
Bitl=MSB/BitlO=LSB

.
266 ~lts/sec

split phase NRZ-L
+67”/-67” -6p
-6p/+670 +6p

size CodebdentNo.

A 18713 IS3278200
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FIGURE 3.1.6
LAC MINOR FRAME RANJXMIZATION  METHODOLOGY

IS3278200
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3 . 1 . 7  m
The Global Ama Cowage (GAC) Fmxm pammms arc given in Tabk 3.1.7-1 and
Table3.1.7-2.  %keLAC,GACdataisncardcdandthenplayedback~ghan
SIX.

1. ~GACbitrateis1.33Mbpsor2.66h4bpsasdctem&dbythcsilecttd~
mmder’s playback speed.

if the playback bit rate is 1.33 Mbps. * -
* * -

3 .  TheGACFomatistimcinvcrmL  ‘I’heMSBistransmittedlastandtheLSBis
tmnsmittedfirst;thc6wordfiamcsyncis~lastandthe1OOword
auxiliarySynCiStransmittedfirst.

4) TbeGACframeismdom&d.  Themdomimionmuhodologyisshownin
Figure 3.1.7. The same 10th degree polymminal  (xl0 + X5 +X2 +X+1)
generatorusedtoprovidctheauxiliarysyncisusedtorand~thedata  The
~~~ntedoutputofthePN~n~gshiftrtgisteris~2arMPAona
bit-by-bit basis to the GAC.

5) ‘IhetirmcodecontainedineachGACFrameindicatestheactualspaceaafttime
1.13f0.5mUisecondsbeforethebeginningofbit  1 byword 1.

TABLE 3.1.7-l
GAC Playback Parameters

umber of bits/word

1 A 1 18713 1 183278200

I I I
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Initialize Initialize
6th Degree 10th Degree All Data Between Sync’s

Initialize 10th

Sequence to Sequence to Randomized with the1  0th
Degree Sequence to

All l’s state All l’s State Degree P-N Code
All l’s State

I

Randomized Da e = Data@ P-N Code

1 I
I

I

GAC
Frame

6 Sync 39 Spare 100 Auxiliary
Words words Sync Words

l

t t
6th Degree

I
t
I

P-N Sequence All Spare Words Set To
Data 0

10th Degree

Before Randomizing
P-N Sequence

FIGURE 3.1.7
GAC FRAME RANDOMIZATION METHODOLOGY

size codeidmIb.

A 18713 IS3278200
1
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TABLE 3.1.7-2
GAC FIUME  FORMAT

No.of wad Bit No.
F u n c t i o n  Wcr& Pa&km 1 2 3 4 5 6 7 8 9 1 0  PlusWdCode&Meanina
FrameSync 6 1 1 0 1 0 0 0 0 1 0 0

, i
0 1 0 1 1 0 1 1 1 1
1101011100 SaeNortl

4 0 1 1 0 0 1 1 1 0 1
z 0010010101 1000001111

ID 2 7 Bit1;O=IntedSync;1-AVHRRSync
Bits2&3;oO=Idenr&sFrameasGAChme
Bi~67;SpacccrsftAddnss;Bit4=MSB,Bit7=LSB
Bit8;O=FmmeStab~~1=FrameResyncOcaad
Bit9;1=NonnalAVHRRinpu~O=PNAVHRRinput
Bit10;O=AVHRRCH3A,1=AVHRRCH3B

8 Bits l-10, Spere  - undefined

IiiCde 4 9 Bits l-9; Binary day count; Bit 1 = MSB; Bit 9 = LSB
Bitl&o;SpltE

10 Bit I-3;  101, spare
Bits4-10;PartofBinsymsccofdayunm~Bit4=MSB

11 Bitl-10;E*artofBinarymsecofdaycouac
12 Bit l-10;RemainhofBinaymsezofdaycount;Bit lO=LSB

Iklenwy 10 13 RampCalilxationAVHRRChanneI#1
14 RampCalibrati~AVHRRchannel#2
15 RampCalilxationAVHRRchannellt3
16 RampCali~AVEIRRChannel#4
17 RampCali~AvHRRChannel#5
18 AVHRR Ghan #3 Target  Temp.
19 AVEIRR  Ghan #4 Target Temp. SeeNote
20 AVHRR Cban #S Target Temp.

;
Cbnd3patchTemp.
spare-m

Back!kan 30 23 lOwordsofbacksau1datafdneachAVHRRchannel3.4,aod5.
lhesed8taeretimemmItiplexedas

g
chw3(word1),chan4(word1),chan5(word1).
cban3(word2),chan4(wd2),chan5(word2),etc.

sp0ceData 50 53 1OwordsofspaccscandatafmmcacbAVHRRcbmeI  L2.3344,
and5 nesedatatKctimelmlltipIexedascharl1(word1),chan2
(word1),chaa3(word1),cban4(wad1),chtul5(word1),cban1

102 (wad2),cbaa2(word2),chan3(wad2),chan4(ward2).~5
(word 21,  etc.

c

I

,

I

lS32?8200

t

I I
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TABLE 3.1.7-2
GAC FRAhdE  FORMAT (cont.)

No. of Wad Bit No.
FlUKSth W&S Position 1 2 3 4 5 6 7 8 9 1 0  PlusWardCo&&Mcmin~
sync Deb I 103 Bit1;O=AVHRRsyncEdy.1=AVHRRsyncLste

Bit2-10;9tibintuycopntof09984MHzperiods;
, Bit2=MSB,Bit  lO=LSB

m-. 520 104 Tiic520wdsmnta;n5mim~ofTIPdam(104mdata
z -1

Bits1-8:  cxactfdmatasgematcdbyTP
Bit9:eveepmityclKckovc!rbits1-8
BitlO: =Bitl

RetaWCNk 52Owds 624-1143  lIle520wwds&aucmsistoffive~(104~pafranbe)d
Ah4SU AMSUdatafromtkAP. Bits l-8: Exactfomatasgamatdby

AIP. Bit9 Evenparitycbeck over Bits l-8. Bit 10: Inverted Bit 1.
seeNae3

1

39 wards 1144- 1 0 1 0 0 0 1 1 1 0
spllrew 1182 1 1 1 0 0 0 1 0 1 1

0 0 0 0 1 0 1 1 1 1
1 0 1 1 0 0 0 1 1 1
1 1 0 1 0 1 0 0 1 0

ompuo10000010
0 0 0 0 1 1 0 0 0 0
0 1 0 1 1 0 0 1 0 1

hoccsd 2045 1183 Cbanl-avgsampkl
EarthDam 1184 Chan2-avgsampkl

1185 Chau3-avgsampkl
1186 Chan4-avgsampkl
1187 Chan5-avgsampkl
1188 Chml-avgsampk2

;z
z&5-avgsampk408
chanl-avgsampk409

:z
clmn2-avgsampk409
cban3-avgsampk409

3226 cban4-avgsampk409
3227 Cbaa5-avgsampk409

seeNote

.
I

SeeNote

153278200
I I
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TABLE 3.1.7-2
GAC FRAME  FORMAT (cont.)

Function WCS&
hJasysync  100

,

l%SitiOIl 1 2 3 4 5 6 7 8 9 1 0 PlusWordCodei&hkanin~
E 1111110011 1111100010

3230 0 1 1 0 1 1 0 1 0 1
3231 1 0 1 0 1 1 1 1 0 1

3 % k1110000
seeNote

3327 1 1 1 1 0 0 1 1 0 0

Notes: l] lst6Obitsf&na63bitPNgeneratorstartedinthealll’sstate.
Thegeneratorpolynominalisx6  + X5 + X2 + X+1

21 Each of these words is a 5 channel subco~  4 words of IR data plus subcom sync
(10 ‘o’s)

31 The 104th word of each AMSU data frame to the MIFW contains 1110110100.

41 Derived by inverting the output of a 1023 Bit PN sequence provided by a
feedbackshiftqister  geuera&gthepolynominal: xl0 + x5 + x2 + x+1
Thege~is~inthealll’sstateatthebeginningofward7dtachminar
We.

5] EachGAC~containsprocesscddatawhichisobtainedfnnnevay3rdearth
scan of the AVHFZR  sensor. Each “avg sample” is the average  of 4 contiguous
samples obtained during each 5 sample interval  fm each AVHRR sensor charmeL
The “avg samples” are time multiplexed as indicated.

6J Derived  from the non-inverted output of a 1023 Bit PN sequence provided by a
feedback shift register  generating thepolynomi& Xl0 + X5 + X2 + X +l
The generator is started in the l’s state at the beginning of word 3228.

!sizo cohkbntNo.

A 18713 IS3278200
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3.1.8 ma
The Automatic Picture Transmission (APT) Format is defined in Table 3.1.8 and
Figure3.1.8-l,andFQure3.1.&2.  lEeAPTpmvidesatimemultiplexof
geametricallY===d dat.afmmanytwose~AvHRRsenscxchanne~and
inch&s calibrations and telemetry data assa&ed with the selected sensor channeL
Afterdigitalf~g,theMIRpD/A~~thtApTdata,lowpassfiltasthe
D/A output, and then A.M. modulates a 24W Hz subcarrier.  The subcanier
modukion sense is defined as; gray scale wedge #8 produces a maximum

,
moduhion  index of 87% +5%. The AM modulated subcarrier  is subsequently used
toFMmod&tetheVTXtransmitter.

TABLE 3.1.8
APT Format Parameters

Number of words
Number of sensor channels
Number of words/sensor channel
Format

any 2 of 6 AVHRR channels (selectable)

,
size CodekblltNo.

A 18713 183278200

t
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Figure 3.1.8-l
APT Frame Format

size, -mm. . .
A 18713.. I S 3 2 7 8 2 0 0  - .(
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0.s Second -_._-__ ___._.  __

1: ,.*, Second  --- -----t_

o.25  secon_._._  ._-]

Selected channel 'A"
Video Data .

-999 Words.

Selected Channel "E"
Video Data

909 Words

Space Data/Minute Markers-47 Words

Sync A-39 Words

Telemetry Data-45 Words_-

Notes:
1)

Space Data/Minute Markers-47 Word

Sync B-39 Words

Telemetry Data-45 Words,

2)
3)
4i

6'1
7)
;a)

. . -
Equivalent Output Digital Data Rate is 4160 Words/Secor.d.
t?ideo Line Rate - 2 Lines/Second.
APT Frame Size - 128 Lines.
Any two of the six AVIIRR channels may be selected for uqe.
Sync A is a.1040'Hz  square wave - 7 Cycles.
Sync B is a 832-pps pulse train - 7 Pulses.
Each of 16 telemetry points are repeated on 9 successive lines.
Minute markcrs..are  repeated on 4 successive lines, with 2 lines
Black and 2 lines white.

FIGURE 3.1.8-2
APT VIDEO LINE FORMAT

~ IS3278200



+-- 39T .  -.

f APT Sync A I

(7 Fyclee  of 1040 Hz) 1
I .
I

t i L

_

rAPT Sync B
(7 Pulse8 @ 832

i
I

I
I

PP?)
t-

0

I -IZT

8 12

Notes:

1)

2)

3)

16 20 24 2 32 36 40

Max MI=87257,

Min MI- 0.0%

Max MI=87it570

Min MI= 0.0%

T I= & - 0.24038 millieecond.

Sync-A precedes Channel A data. .
Sync B precedesChannel  B qata.

FIGURE 3.1.8-3
APT SYNC DETAILS
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3.2
The following sedans list the gald
transmittersanddV~

~0fthcindividua~

3.2.1
ThespacecraftcontainstwovHFRealTiiBeaconTransmi~(BT~).  Each
transmitter operates at a unique fkquenq  BTX-1  opemes at 137.35 MHz and BTX-
2 operates at 137.77 MHz.
time, and is mission &pendant. TABLE 32.1 summkcs the BTX tmsms

Only one B’IX transmitter is sekcted fm opaa@na~,a~~y
,

-t-S-

.3 . 2 . 2  ~Time~
ThespacecraftumtainstwoVHFRealTimtT ransmimo1x).  Eachtransmitter
opemes at a unique frequency,  VTX:l  operates at 137.5 MHZ  and VTX-2 operates at
137.62MHz.  OnlyoneVTXtranmtmisselectedforoperati~atanytimeandis
mission dependant. TABLE 3.2.2 summarizes theAFrtransmissionparamctcrs.

3.2.3
transmitters (SIX- 1, STX-2, SIX-3) and one S-band

datatransmitter(STX-4)onthespacecraft  TheSTXtransmittersaretheprimary
source  of spammft data tmdssions. The four transmitters are capable of
simul~s operation. The SIX-2 transmitteis antenna is orthogonally polarized
relative to the SIX-1 and SIX-3 transmitters to enhance adjacent channel isolation.
TheRJqmame~ofthefoursTxtransmittersaboardthesp~is  i z e d
in Table 3.2.3.

TABLE 3.2.1
Beacon DataTransmitter  (BTX) Parameters

Modulation Sense

Data&

Sk8 bdsl&nIm.

A 18713 ts3278200
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TABLE 3.2.2
VHF APT Data Transmimr  (VTX) Parameters

Transmitter  Frequency  (Mhz,  f 0.002 96) 13750 / 137.62 (VTX-l/VTX-2)
Modulation (AM/FM) [l] f 17KHz

Fkmodulatar Bandwidth (I&) 0.1 to 4.8
Modulation Sense See Note 1

AntauIaPokzation RCP

Antenna Gain (dBic) -0.3 (@ 63 l )

VTX Output Power (dBm)  [2] 37.0

SIC Losses (dB) 2.2

Radiated Power  (dBm) 34.5 (@ 63 ‘) .

Notes: l] A2.4KHZsubcanierisAMmodulated by a low pass filted analog signal which
subsequently FM modulates the VIX tmnsmittcr’s  cadr. The subcanier’s  peak index
of 87 % f 5% conqxmds  to a #8 grey scale wedge. A positive voltage swing of the 2.4
Khz subcaniex  induces a negative frequency shift of the transmitter.

21 Transmitter output power is End Of Life (EOL) minimum.

size CodeidBntNo.

A 18713 IS3278200
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TABLE 3.2.3
L / S - Band Data Transmitter (SIX) Parameters

STX-1 SIX-2 SIX-3 STX-4

TransmitterFrequency 1698.0 1702.5 1707.0 2247.5
(Mhz,  f 0.002 Q)

Modulation Index (rad pk-pk, f 5 %) 12.35 1 2.35 1 2.35 1 2.35

Antenna  covm (“) [l] f63 *63f&90 f63 f90

AntennaPolarizadon RCP La/[31 RCP RCP

AnWnaEllipticiQr  (dB) 6.0 6.0 6.0 N/A
STX Output Power (dBm)  [2] 38.0 38.0 38.0 38.0

SIC Losses (dB) IO.9 1 1.8 1 0.8 1 5.2

S/C Antenna Gain (dBic, @ 63O) I 2.1 1 2.1 12.1 1 0.0

Radiated Power (dBm, @ 63”) I 39.2 ] 38.3 I [4] 1 39.3 1 32.8 I [4]

Notes: l] SIX-l, SIX-2, STX-3 are typically cannectedtodirectionalantennas.  Slx-4is
connectedtotwoomni_directianalanteMasviaahybridsplitterwithontonmi
positioned in the NADIR axis and one omni positioned in the anti-NADIR  axis (both
omni antennas are RCP pohuized).

21 Transmitter output power is End Of Life (EOL)  minimum

31 TransmitterSIX-2canbeconnecW totwoomnidiIectionalantennasviaanRF
switch and a hybrid splitter arangmnt. The NADIR omni anenna is RCP polarized
and the anti-NADIR omni antenna is LCP poMzed.

41 EIRP(foromnidirectionalconfiguration)isr~dBmover909&ofasphertfor
STX-2 and 95% of sphere for STX-4.

3.2.4 .
GSTDN Command Rece~ver/Demodu@gr  Parameters
The spacec&  contains two GSTDN compatible S-Band Command
ReceiverDemodulatozs  which are cross-strapped. Both receivers and danoduMors
are opera&d simultaneously..
summamd  in Table 3.2.4.

The parameters of the spacecraft Teccivers  are

IS3278200
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TABLE 3.2.4
GSTDN Command Receiver Parameters

CenterFrequency  (Mhz) 2026.0
Ffajucncy stability ( % ) f 0.002
subcalTicr (Khz) 16.0
Modulation Index (Rad.) 1.0 f 0.1
Modulationtype Phasemodulated
ReceiverType PhaseLockLoop
Received Power (dBm) -118.0 (minimum)

3.2.5
) xeceivm.  Platfcums  (bollys,

relevant data and transmit

boththefhxpencyandrelativetimeofoccurre QansmUlonandthe
sp@s The performance

ummanzed  III Table 3.2.5.

TABLE 3.2.5
DCS Receiver Parameters

Receiver Frequency (Tvhz)
Modulation  Type

Dynamic Range (dBm)
Receiver Losses (dB)
AntennaIwarbion

401.65
Phase Mod
-109 to -128
1.0
RCP

1

A” I liEi I IS3278200

t
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3.2.6
‘IbeqwuxaftumtainsaSearchandRescut~
ptrformancc

(SW) receiver. The
chawteristics of the SARP mceiver  m wmmanzd in Table 3.2.6.

TABLE 3.2.6
SARP - 2 Pammeters

Receiver’Center  Frequency (Mhz)

Rcceivti 1 dB Bandwidth (Khz)

Model
Mode2

406.050

27
40

Receiver  Dynamic Range (dBm) -131 to -108

DopplerMeasurementE~~~(HzRMS) 0.35
Bit-Rate 1 in 1010

Output Data Rate (bps) [see note]
.MemoryCapacq(K bits)

Note: Output data of the SARP (24 Khz) is fed to the mudulatorof the SARR Transmitter.

3.2.7 and Rescue Rw (SARR) Parameter
‘Ihe spacecraft contains a Search and Rescue Repeater (SARR). The SARR consists
of redundant  pairs of receivers and transmitters. Each ‘side’ of the SARR (Side
A/Side B) consists of three  sepamte  receivers and a transmitter. The perfomunce
characteristics of the SARR nxekrs  and transmitter are summa&d in Table 3.2.7-l
and Table 3.2.7-2

SizeJ cobbntNo.

A 18713 IS3278200
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TABLE 3.2.7-l
- _ --SARR  Receiver Parameter

Gn=Freq=ncy (Mhz)
Dynamic Range (dBm)

1 dB Bandwidth (Khz)

Translated Receiver Frequency (Khz)

ReceiverNoise  (K’)

Maximum Input Power (dBm)

Backround Noise (K’)

243 Mhz Receiver

CenterFrequency(Mhz)

Dynamic Range (dBm)

1 dB Bandwidth (Khz)

Translated Receiver Frequency (Khz)

Receiver Noise (k’)

Maximum Input Power (dBm)

Backround Noise (K’I

243.0 f 23.0 Khz

-151.8 to -119.9

46

94.0

350

-20

3ooo(nominal)

.
z Recewa

CenterFrequency (Mhz)

Dynamic Range (dBm)

1 d.B Bandwidth (Khz)

Translated ReceiverFrequency  (Khz)

Receiver Noise w)

hlaximum  Input  Power (dBm)

Backround Noise (K’)

406.05 f 40.0 Khz

-134.3 to -107.2

80

170.0

350

-20

loOO(nominal)

!a9 codehltm.

A 18713 IS3278200
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TABLE 3.2.7-2
SARRTmnsmitter  Parameters

Frtsuencvo 1544.5
Long Term Frequency Stability (Khz) f 3.2
Output Power (dBm) 38.6 (min Beginning of We (BOL))
IncidentalAM(max) S58

Phase Jitter (max) 1oOrmS

3.3.1
The Standad Direct Readout TIP Station receives the VHF beacon transmission
which is modulated with TIP data. The TIP data is transmitted at 8.32 Kbps, at
137.35 MHz or 137.77 MHz as selected by spacecraft  comma&. The characteristic
of the Standard Readout TIP Station are given in Table 3.3.1.

TABLE 3.3.1
Standard Direct Readout TIP Station

Received Signal lm
Modulationtype

Bit Rate (Kbps)

Received Frequency (Mhz)

Antennapolarizaton

Antenna Gain (dBi)

split phase /phase modulation

8.32

137.35 or 137.77 (selectable)

Linear

16.0

IS3278200



.

3.3.2
the pmgrammed  playback  of stored ‘III’

data Thes~datais~~at0.33Mgbs,at1698MHz;1702.5MHz;or
1707lvl+dependinguponthespaoecraft’soperatibgcontiguration.  The
charactenstics  of the European TIP Station are given in Table 3.3.2.

TABLE 3.3.2
European TIP Station Parameters

Received Signal

Modulation type

Datarate(Mbp@

ReceivedFxequency  (Mhz)

AntennaPdaIhion

Antenna Gain (dBi)

System Noise (K”)

TIP Playback

split phase / Pha!%J  modulaticm

O-332

1698.0 / 1702.5 / 1707.0

RCP / LCP

2 9 0

3.3.3
The Standaxd HRFT Station receives the real-time transmission of five, time -
multiplexed AVHRR sensor channels. The HRPT data is transmitted at 665.4 Kpbs,
at either 1698 MHz or 1707 MHZ  as determined by mission characteristics.  The
characteristics of the Standard HRPT Station are given in Table 3.3.3.

TABL
Local user I

3 3.3.3
RPT Station

-w-Y 0 1698.0 / 1707.0

AntennaPolarization RCP

ModdationTv~e PhaseModulation
r

Bit Rate (Kbps) 665.4

AntennaGain (dBci) 31.0

System Noise (K”) 280

size  caibmntNo.
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3.3.4
TheStandardAu~c~Tnursmission
timetmnsmi&onwhichismodulated

(APT)stationreceivesthevHFreal-
with any selected two of the five AVHRR

sensorchannels.  Tktwoselectedchannelsareprocesstdinthespacccraftto
pduce anearly
by-line basis.

constant ground  resolution signal and are time multiplexed on a line-
The APT data is tmnsmitted by one of two selectable VHF (137.50

MHzor137.62MHz)FMtrausmitters.  ‘IIec~ticsofthesaurdardAFr
, station are given in Table 3.3.4.

TABLE 3.3.4
Standard APT Local User Station

Erequency  (Mhz)
Antennapdarization

Modulation Type

subcarrier (Khz)

AntennaGain (dBci)

System Noise (K”)

137.50 or 137.62

RCP

AM/PM
2.4

10.0

3.3.5
The 401.65 MHz UHF bad is used far Data.pfLctiti ~y+xn (DCS) transmission.
ThestandaldDCSPlatf~typicallytransml xmlkmdsevery2oto30
secomkl’he characterktics of the Standard DSC Platform are summadd in Table
3.3.5.

3.3.6
The 406.05 MHz UHF band is used for SARP/!WRR transmission. The Standard
uHFEmergencyPosition~~gRadio~(EpIRB)usedonmarine
vehicles, and the Emergency Location Transmitter (ELT) used on aimaft, have the
identicalchammdics.  The SARP/!%RRPlatf&ntypicallytransmitsfc~440
mill&cods every 50 secmds.The  characteristics of the Standard SARPISARR
Platfdm are summa&d in Table 3.3.6.

3.3.7
‘Ihe 121.5 -3.0 Mhz VHF band is used far SARR transmission. The Standard
121.5 Mh&?43  Mhz SARR Platfkms typically transmits ~tinuously. The
characteristics  of the Standard SARR Platform are sm in Table 3.3.7.

size clxhkbntNo.

A 18713 IS3278200

I I-
40

~_....

A7nY-m 4



ahcraft  vessels in distress. The characteristics of the standard  LUT m summa&d
in Table 3.3.8.

3.3.9
lhe~aretwoNOAACkmmand andDataAqu.isition  (CDA) stationq  Wallops
Idand,ViiandF~,AlaslraTtbeCDA~dvestarcdU~C
data,RealT.kneHRPTdata,realtimeTIPdataandtransmitcommands.  TheCDA
ground system receiving parameters a~ listed in Table 3.3.9-l and transmitting
parameters in Table 3.3.9-2. Each CDA is capable of full duplex operation with its
axnmandtransmissionsandanyoralldatareceivers.  Onthoseorbitswhena
spacecraft is simultaneously in view of both CDAs,  normal operations prouxol shaU
prevent that spacecdt fiom being illuminated simultaneously by RF uplink
transmissions from the two CDA stations. Figures 3.3.9-1,3.3.9-2,3.3.9-3 and
3.3.9-4 show the antenna coverage including mechanical limits and terrain limitations
for the Wallops Island and Fairbanks CDAs.

size coh?ldenINo.
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TABLE 3.35
Standard DCS Platform Parameters

Accuracy  (Khz over 5 yr.)

short-teImStability(H2)

Positive phase shift

Negative phase shift

Bit period (msec)
Data1

Data0

&mmetty of l/o message

+phaseshiftatbitcenter
-phaseshiftatbitcentex

Long-term stability (bps per 1 yr.)

PIeamor
Bit sync

Frame  sync

68bittimes(atoOcarrierphaseshift)

9 bits (000101111)

IS3278200



FIGURE 3.35
Standard DCS Platfom  Antenna Gain

t
size cdeldwaNo.
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TABLE 3.3.6
StandardSARP/SARR(406)BeaconParameters

Accuracy(Kbz~=~yr.)
sbm-&ml  smbility (over 100ms)
Mid-tam stability (over 15 min.)

Positive phase shift
Negative phase shift

Bit pexiod (msec)
Data1
Data0

DaraRi=dbPd
FOIlWg

CW Preamble
Bit sync
Frame sync

Transmitter Power (dBw)
Antennahlalization
AntennaGain

4O6.cmf2Khz .__
f 5.0
s2partsin 109
s1partin109(~  .-HllIlIltd
PSK
1.1 f 0.1 radian
1.1 f 0.1 radian
Biphase - L
2.5
+phaseshiftatbitce!mz
-phascsbiftatbitcenter
4OOfl%

16OI3lSOfUlUll0dUlatCdCaIIi~
15 bits, all l’s
9 bits (000101111)
112 bitsstandadmode
144bitSOptiOMlmodc
7.0 f 2
WCKRCP
Hemisphericalpattembetwecn-3dBiand4dBi
over 90% of xegion

B3278200
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TABLE 3.3.7
StanM  Search and Rescue Beacon (121/243) Parameters

r

-

7

c

Pxequency(Mh2)

Bcacun Output Power (dBm)

AntennaXuarhtion

. .
_Typt
ModulationType

ModulationIndex
Modulation Duty Cycle

Ocupied Bandwidth

TABLE 3.3.8
Standard Search and Rescue LUT Parameters

Fresuencvo
Received Signal

Modulation Index (rad. rms)

Polarkation

G II’ (dB/K)
. .

Receiver Qlaractenstlcs

IF Bandwidth (Khz)

- B a s e b a n d

121.5 Mhz C.h. BW (Khz)

243.0 Mhz Ch. BW (Khz)

406.0 Mhz Ch. BW (Khz)

121.5 f 0.005% / 243.0 f 0.005%

15.74

Line%r

A m p l i t u d e -

10096 Square Wave Swept Tone

2 0.85%
r 33.3 96

s2sK.h

1!544.5  f 0.5

PlUSCModllhd

0.7 (composite mod.)

3.0

1CNlO

25

46

80

Pmccssed  Data Ch. BW (Khz) 5

LocationProcessorTypc 1 Dopplffcarclamr

IS3278200
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TABLE 3.3.9-l
CDA Receiving Antenna Parameters

Antenna  site WallopsIsland,VA

Antenna Sk 26Maa

AntcMaMolmt

Antenna  Site Wallops Island, VA

Antmlasizt - 14.2Metcr

AntennaMount JXY

AntennaType Paxabolic

AntennaFeed Prime

Frequency  (MHZ) 136 - 138 1670- 1710 m - 2 3 0 0

Antenna Polarity RCP/LCP RCP/LCP RCPILCP

Gain (dBi) 22.41 44.3 143.9 46.5 I 46.7

3dBBcamwidth(o) 11.23 0.91 0.68

System Noise (OK) unknown 144.5 / 1422 157.0 / 173.0

G/T(dB) unknown 22.7 I 22.4 24.5 I 24.3

IS3278200
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TABLE 3.3.9-l
CDA Receiving Antenpa  Parameters (cont.)

Antenna Site Fairbads,AK

Antenna siz 26Mcta

AnteMa&4ount

AntennaType

AntennaFad

Frtsuencyww
AntalnaPolarity

Gain (dBi)

3 dB Beamwidth  (“)

System Noise (“IQ

G/T(dB)

136 - 138

27.4

6.7

unknown

unknown

1670- 1710 2200-2300

RCP/LCP RCPILCP

48.7 51.8

0.54 0.34

275.4 257.0

24.3 27.7 .

Antenna Site

An~nnaS~

AntennaMount

AntennaType

AntennaFeed

Fresuf=y  (MHZ)

Antenna Polarity

Gain (dBi)

3dBBeamwidth(o)

Svstem Noise PK)

136- 138

16.0

13.0

unknown

G/ThiB) I unknown

Paxabolic
primt
1670 - 1710 2200-2300

RCP/LCP RCP/LCP

43.7 46.0

1.0 0.8

813.0 426.6

14.6 19.7

A” I li7i5 I
I

I IS3278200
I I
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TABLE 3.3.9-2
CDA Transmiting Antenna Parameters

Antenna  Site WaUopsIsland,VA

Antennasize 4.0 Meter

AntcMaMoImt

AntennaTypc RKabolic
AImmnaFeed Rime
Frequencyww 2024- 2110

AntennaPolari~  .  . RCP t
Gain (dBi) 34.0 t

3dBBeamwidth(o) 3.0

TransmittcrpoWerO 2.0

Antenna  Site Wallcps, VA

Antennasize 142 Meter

AntennaMount IXY
AnttmaTypc Parabolic

AntennaFeed Rime

F+equency  (MHZ) 2020-2120

AnteMa  Polarity RCP

Gain (dJ3i1 46-8

3 dB Beamwidth (“)

TransmitterpoWer
EIRP MBrn~

0.76 1
2.0

110.0

IS3278200



TABLE 3.3.9-2
CDATransmi’tlng Antenna Parameters (cont.)

Transmi~hwcr(KW)

97.0

Antenna Site Faihanks, AK

Antmnasizc 6.0 Meter

AntennaMount

AntennaTypc Parabolic

AntcMaFccd Rime

Frequency (MHZ) 202!5-2120

AnteMa  Polarity RCP/LCP

Gain (dBi) 39.0 ,

3cuHkamwidth(o) 1.7

Transmittahwcr (KW) 2.0 1

EE@ @ml 102.0

: .

153278200
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~allopm  26 Meter Antenna  Boritosr Refile

Wallopa 14.2 Meter Antemma liorizoa Rof ile

FlGURE  3.3.9-l
Wallops Receive Antenna’s Horizon Profile

“! .,

sb code#mtNo.
A 18713 IS3278200

. I . I - 5 0



Fairbank  26 Ueter W  Ant- Borizon Pr0fi.h

FIGURE 3.3.9-2
Fairbanks Receive Antenna’s Horizon Profile

A” 1 15% I IS3278200
I 1

I
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Wallop0 14.2 Meter  Ant- Horizon  Profile

WaIlop*  4 Pkter Antemm  tlorizom  Mile

FIGURE 3.3.9-3
Wallops Transmitting Antenna’s Horizon Profile

63278200



Fairbanks 4 Meter &t- Eoriron Profile

FIGURE 3.3.9-4
Fairbanks Transmitting Antenna’s Horizon Profk

size codeldwNNo.

A 18713 183278200
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3.4.1
Tatdc 3.4.1 shows tbc pm&ted pafmofthcDirectRcadoutTlPstatim Tk
p#tictcdpafarmanctWaS~ usingt&worstcastBTXou~utpowcrand

. -patb~(63°spacccraftau~).

TABLE 3.4.1
Direct Readout TIP Station Predicted Pefiormance

3.4.2
Eurapean  TIP Playback station.

and maximum path loss (63’ spacd mtama a~@).

.sizo bQ#mtNo.

A 18713 IS3278200
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TABLE 3.4.2
European TIP Predicted Performance

Spacecraft  Radhted  Power at 63’ (dBm)

PathLus~at63~(dB)

MaThath  IASS (dB)

Moduiation  IAs!z  (dB)

G~~undAntcnnaGain(dB)

,_L=(dB)
RaxivuiLcvel  (dBm)

Bit-Rate Bandwidth @B-Hz)

Noise Density (dBt4Hz)

Eb/No  Required (dB), 10-6 BER

Eb/No Margin (dB)

32.0 I

-173.9
I

3.4.3
Table 3.4.3 shows tk predicted @oxmance OftheStandardAPTstation.  The
ptedhdptrfarmanctwas~ usingthcwomcascvTxoutputpowaand
maximum path loss (63’ spaccc&  antenna angle).

3.4.4
ormanccofthestandardHRFrstati~.  TheTabkA&.4$owsmcprcdictcdpuf

ormancewascalculatedusingtheworstcasesTxoutputpo~aIld
maximum path loss (63’ spacccM  antenna angle).

3.4.5
Table 3.4.5 shows the p&icted pchmawe ofthCStandardDCSPhtfiXm
lrceptioil. The predicted puf~cc was Cal- using maximum path loss (63O
spacecraft  antenna angle).

183278200



TABLE 3.4.3
Standard APT Station Predicted Performance

RdiataI  Power at 63’ (dBm) 34.5

mhLossat63° 1453

Polardion Loss (dB) 0.2

GroundAntennaGain(dB) 10.0

ReceivedLed  (dBm) -101.5 I
IF Bandwidth @B-Hz) 47.8

Noise Density (dBm/Hz) -163.2

Required (dB) 12.0

CNR Margin (dB) 1.9

TABLE 3.4.4
Standard HRPT Station Predicted Pexfomxince

Rdiated  Power at 63’ (dBm) 39.2

Path Loss at 63” (dB) 167.7

Polarization Loss (dB) 0.2

ModLllation  Loss (dB) 0.7

Ground  AntennaGain  (dB) 31.0

DcmodulatcKLoss  (dB) 3.0

Received Level (dBm) -101.4

Bit-Rate Bandwidth @B-Hz) 58.2

Noise Density @h/Hz) -174.1

Eb/No  Required (dB),  lo-6 BER 10.5

Eb/No Margin (dB) 4.0

s&a CedDbntNo.

A 18713 183278200
r
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TABLE 3.43
Prdicted  Plat5orm/DCS  Perfdmancc

DCS Platform Output Power (dBm)

cable Loss (dB)

Platfcxm Feed IASS (dB)

Platform*Antcnna  Gain (dB)

PathLossklB~

s/c Atltama Gain (dB)

lnscllion/vswRLoss  (dB)

Rapxircd Receiver Power Min (dBm)

Matgin WV

32.0 I

-4.5 (@ 63’)

1.7

-128.0

-0.4 I

3.4.6
0ftbestandaKlsARPPlatfam

TABLE 3.4.6
Predicted Platfom/SARP  Perfomance

SARP Platform Output Power (dBm) 37.0

Multipath Loss (dB) 1.0

Platform Antenna Gain (dB)

Path Loss (dB)

I 2.5 I
1 155.2 I

S/C Antenna Gain kU3~ -4.5 (@ 63’) I

lnsertionNswR  Loss  (ClB)

Required Receiver Power Min (dBm)

Ma&n  (dB1

IS3278200

l



3.4.7
Tabk 3.4.7-l shows thi pdictal  pafcxmance of the thret SARR uplink! (1215
~ws=~o~4a$w  Mhz) caldad for a 00 ckvath augk. Table 3.4.7-2

ormanceofrbeSARR’stBaDd(15445Mhz)dawnlinlr
cddatedfffa50clevationandasingknaninaluplinksignaL

, TABLE 3.4.7-l
Predicted SARR uplink  Parameters

ELT/EPIRBRadiatedPowcr(dBm)

MultipathLoss (dB)
Noise Density  (dBm/Hz)

Spacecraft Ant. Gain at 63 l (dBci)
k n0td
sDacecraftLosscs  MB\

Raxived Sid Level tdBrn1
Received Signal - to - Noise Ratio
fdB Hz)

121MhzBcaam
15.74
4-o

-158.6
144.8

-9.0

2.0

-144.0

12.5

243MhzBalcoa  4&5MtlzBe%xm
15.74 37.0
1.0 1.0
-163.8 -168.6
150.8 155.2

-6.0 -10.0
1.9 1.5
-144.0 -130.7

17.9 39.4 I

Note: RCP antenna as measured with a hearlly polarized source.

Sk0 codidmtMB.

A 18713 183278200
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TABLE 3.4.7-2
Pm&ted  SARR Downlink  Power Budget

(for a single nominal uplink signal)

Requird  Signal-teNoise  Min.

@B-Hz)’
PathL&sat5’Elcvation(dB)

LUTG/T(dB/K’)

Boltzmann’s Constant

(dBm/K’/Hz)

spacenaft  Antenna  Gain (dB)

Required Transmitter Power

(am)
Transmitterhwcx  Min (dBm)

spacecraft Losses (dB)

LinkMargin

121 MhzRclay

50.0

165.4

-198.6

i4.8

38.6

1.6

22.2

3.4.8
Tables 3.4.8-l to 3.4.8-8 presents the pxdicted VHF, L-Band and S-Band received
powcrattheQIAstationsfopLAC,GA~HRpT,storedTIpandBoostMode
telemehyPlaybadctransmissionsas~ata63’spacecraftantcnnaangle.
Additionally, Figure  3.4.8-l to Figure 3.4.8-10 pxrscnts  the pdictai  CDA
reception, of the various data suwns, as a fun&on of antenna angle.

A” I ii% I 183278200
I I
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TABLE 3.4.8-l
Beawn CDA Sensitivity

137.35 Mhz - 137.77 MHz
(wallops)

26MctMAntcnna
Fo~on Loss (dB) 0.2

Modulation Los (dB) 0.7

Gmund AntennaGain  (dB) 27.4

Bit-Rate Bandwidth @B-Hz) 39.2

Noise Density @am/Hz) -169.5

Ix=aulatorLoss  (dB) 3.0

Eb/No  Required (dB), l&6 BER 1 0 . 5

CDA Sensitivity (dBm) -143.7

TABLE 3.4.8-2
Beacon CDA Sensitivity

137.35 Mhz - 137.77 Mhz
(Fairbanks)

22.4 1

39-2

-1695

3.0

10.5

-138.7

Polarization  Loss (dB)

Modulation Loss (d.B)

Ground  AntennaGain  (dB)

Bit-Rate Bandwidth @B-Hz)

Noise hsity (dBm/Hz)

DemodulatcKLuss  (dB)

Eb/No Rcqukd (dB), 10-6 BER

CDA Sensitivity (dBm)

26MctcrAn~

0.2

0.7

27.4

39.2

-169.5

3.0

10.5

-143.7

12MetcrAntenna

o-2

o-7

16.0

39.2

-169.5

3.0

10.5

-132.3

z I li7G I IS3278200



TABLE 3.4.8-3
L - Band CDA Sensitivity
1698.0 Mbz - 1707.0 Mhz

(Wallops 26 Meter Antenna)

1.2 IO.8

0.7 I 0.7

0.4 10.4

I FkdarhionLoss (dB)

ArtmoduiatorLoss  (dB)
Modulation Loss (dB)

Rain Fade Lo& (dB)

Adjacent Channel Loss (dB)

Ground  AntennaGain  (dB)

Bit-Rate Bandwidth @B-Hz)

Noise Density (dBm/Hz)

DcmoduhtorLQss  (dB) 13.0 I 3.0

10.8 1 10.6

EwNo Required (d.B),
lo-6 BER

CDA Sensitivity (dBm) I-124.5 I-128.1

10.5 I 10.5

ta Tiansmission
StcmdTIP

(0,66

1.5 1.5

0.4 0.2

0.7 0.7

0.4 I 0.4

8.5 15.1

43.6 I 43.6

58.2 I55.2
I

-173.2 I-173.2

I
10.5 110.5

-133.6 I-140.2
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TABLE 3.4.8-4
L - Band CDA Sensitivity
1698.0 MHz - 1707.0 MHz

(Wallops 142 Meter Antenna)

,
Type of Data Transmission

LACGAC IAXAC
(2.66 Mbps) (1.33 Mbps)

Rbizatiorl  Loss (dB) 1.5 1.5

e Loss (dB) 1.2 0.8
Modulation Loss (dB) 0.7 0.7

Rain Fade Loss (dB) 0.4 0.4

Adjacent Channel Loss (dB) 10.8 10.6
Ground  AntennaGain  (dB) 43.9 43.9

Bit-Rate Bandwidth @B-Hz) 64.2 61.2

Noise Density (d.Bm/Hz) -177.1 -177.1

DemodulatorLoss (dB) 3.0 3.0

IS/No Required (dB),
10-6 BER 10.5 10.5
CDA Sensitivity (dBm) -128.7 -132.3

(0.66 Mbps)

0.4
0.7
o-4

8.5
43-9

58.2

-177.1

3.0

10.5

-137.8

StOREdTIp

(0.33 MbjIs)
11.5

0.2 1

0.7 ]

0.4

5.1

43.9

55.2

-177.1 1
3.0

10.5
-144.4

153278200
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TABLE 3.4.8-5
L - Band CDA Sensitivity
1698.0 Mhz - 1707.0 MHz

(lUrba& 26 Meter Antenna)

Polarization Loss (dB1

premodulm Loss (dB)

Modulation Loss (d.B)

Rain Fade Loss (dB)

Adjacent Channel Loss (dB)

Ground Antenna Gain (dB)

Bit-Rate Bandwidth @B-Hz)

Noise Density (dBm/Hz)

DemodulatlYrbss (dB)

Eb/No Required (dB),
10-a BER

CDA Sensitivity (dBm)

Type of Data Txansmission

IS3278200



,

TABLE 3.4.8-6
L - Band CDA Sensitivity
1698.0 Mhz - 1707.0 MHz

(Fairbanks  12 Meter Antenna)

LKGAC
(2.66 Mbps)

polarization Loss (dB) 1.5

F%emc%lulatcR  Loss (dB) 1.2

Modulation Loss (dB) IO.7

Rain  Fade Loss (dB) 0 . 4

Adjacent Channel Loss (dB) 10.8

Ground  AntennaGain  (dB) 43.7

Bit-Rate Bandwidth (d.B-Hz) 64.2

Noise Density (dBdHz) -169.5 -169.5

DemodulatorLoss  (d.Bl 3.0 3.0

WhJo  Required (dB),
10-6 BER I 10.5

CDA Sensitivitv kiBrn1 I-120.9

TypetofDi
LACGAC
(1.33 Mbps)

1 . 5

0.8

0.7

0.4

10.6

43.7

61.2

10.5

-124.5

a Tmnsmiss:io

(0.66 Mbps)
1.5

0.4

0.7

0.4

8.5

43.7

58.2

-169.5

3.0

St0Edll.P
(0.33 naps)

1.5I
0.2

0.7

0.4

43-7

55.2

-169.5

3.0

10.5 10.5

-130.0 -136.6

IS3278200
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TABLE 3.4.8-7
L / S - Band CDA Sensitivity

1702.5 Mhz / 2247.5 Mhz

polarization  Loss  (dB)

Modulation  Loss  (dB)

Rain Fade Loss  (dB)

Ground  Anttxma  Gain (dB)

Bit-Rate Bandwidth @B-Hz)

Noise Density (dBm/Hz)

DawhucRLoss (dB)

EWNo  Required (dB),
10-a BER

CDA Sensitivi~  (dBm)

0.7

0.4

43.6

39.2

- 173.2

3-o

10.5 10.5

-161.5 -166.9

fiIlt.eIlna
‘b247sfHz

1.5

o-7

0.4

48.7

39.2

-173.5

3.0

14.2 Mete
1702.5 MHZ

1.5

0.7

0.4

43.9

39.2

-177.0

3.0

b AnteIlna
2247.5 MHZE1.5

0.7

0.4

46.5

39.2

-176.2

3.0

IS3278200



TABLE 3.4.8-8
L/S-BandCDASensitivity

1702.5 Mhz / 2247.5 Mhz
(IUbads CDA),

Rhrhion Loss (dB)

Modulation Lxs (dB)

Rain Fade Luss (d.B)

Gmund  AntennaGain  (dB)

Bit-Rate Bandwidth @B-Hz)

Noise Da&y @h/Hz)

DealodhtcRLoss  (dB)

Eb/No Required (dB),

lo-6 BER

26 Mete
1702.5 MHz

1.5

0.7

0.4

48.7

39.2

-174.2

3.0

10.5

CDA Sensitivity (dBm) -167.6

Antenna 12.0 Meter Antenna
2247.5 MHZ 11702.5 MHZ 12247.5 MHZ

1.5 I 1.5 1 1.5

-174.5 l-169.5 I-172.3

3.0 3.0 3.0

10.5 10.5 10.5

-171.0’ -157.9 -163.9
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3.4.9
. .A_

Yllqmdictcd~- UftkCDA &IlUUdTrpnsmissions,aSsetnbytt#
spaaft, as calculated for a 63’ spacecd antama rnglc is ~ahh+;~.”
and Table 3.4.9-2. Additiadly, the pdktd link pafoaman#
antenna angle is shown in Figure 3.4.9-l and Figure 3.4.9-2.

,
TABLE 3.4.9-l

Predicted Wallops CDA Command Transmissions

wabps142h4etuAnt wdlaps4Ma=Ant.

GRD Sensitivity (dBnQ -118.0 -118.0

spacecraft  Losses (dB) 6.0 6.0

S/CAntennaGain(dBci) 0.0 (@ 63’) 0.0 (@ 63’)

hlaIization  Loss  (dB) IO.2 IO.2
I

Path Loss (dB, 63’) 1169.2 1 169.2

Min Required GRD Received Power (dBm) 57.4 57.4

CDA TransmitterEIRP (dBm) 110.0 97.0

Iink_ 52.6 39.6

TABLE 3.4.9-2
Predicted Fairbanks CDA Command Transmissions

IS3278200
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l

158.29 155.90
158.52 156.13
158.55 156.16
158.61 156.22
158.98 156.59
159.26 156.87
159.69 157.30
160.35 157.96
161.01 158.62
161.99 159.60
163.11 160.72
164.74 162.35
167.43 165.04
168.51 166.12
170.10 167.7 1

TABLE A-l

Path Loss (dB) Vs Frequency (MHz)
Spacecraft  Transmimr  Frequencies

17079

155.04
155.26
155.30
155.35
155.73
156.00
156.43
157.10
157.76
158.74
159.86
161.49
164.17
165.26
166.85

134.04 134.03
134.27 134.26
134.30 134.29
134.36 134.35
134.73 134.72
135.01 135.cKl
135.44 135.43
136.10 136.09
136.76 136.75
137.74 137.73
138.86 138.85
140.49 140.48
143.18 143.19
144.26 144.25
145.85 145.84

183278200



TABLE A-2

Path Loss (dB) Vs Frequency (MHz)
Spacecraft Receiver Fmquencies

157.39
157.62
157.65
157.71
158.08
158.36
158.79
159.45
160.11
161.09
162.21
163.84
166.53
167.61
169.20

143.43 143.34
143.65 143.57
143.69 143.60
143.7s 143.66
144.12 144.03
pI4.40 144.31
144.82 144.74
145.49 145.40
146.1s 146.06
147.13 147.04
148.225 148.16
149.88 149.79
152.56 152.48
153.65 153.56
155.24 15s.  1s

138.97
139.19
139.23
139.29
139.66
139.94
140.36
141.03
141.69
142.67
143.79
145.42
148.10
149.19
150.78

Note: pathlnsscalculationswat~~utilizingthcfollowingaquation:
L=36.6+2OLog(MHz)+2OLog(mi)

132.95
133.17
133.21
133.27
133.64
133.92
134.34
135.01
135.67
136.65
137.77
139.40
142.08
143.17
144.76

183278200



Note:

TABLE A-3

spacecraft  Distmlce  vs
Antenna Angle / Ground Elevation

9 0 . 0
84.3
78.6
72.9
67.1
61.3
55.4
49.3
43.1
36.5
29.5
21.4
10.2

8:;

Eli
557:o
561.0
585.6

%-:
685:s
740.0
827.6
941.8
1136.5
1548.5
1754.1
2105.0

The following parameters  wae utilized in the calculation of Spacenaft  Elevation and
SpXKXXdkDistanot:
Earth Radius = 3959.0 mi.
Spacecraft  orbit  = 540.8 mi.

IS32782dO
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